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In the area of robustness of chaotic synchronization schemes, we have developed a rigorous theory of Hoo robustness for chaotic synchronization of two chaotic systems. This theory is indispensable for designing robust transmitters and receivers for chaotic spread-spectrum communications.
To enhance the competitive edge of chaotic spread-spectrum communication systems over current commercial CDMA systems, the bandwidth for transmitting the chaotic synchronization signals must be reduced significantly. We have made a major breakthrough on this critical issue by inventing a totally new chaotic synchronization scheme called "impulsive chaotic synchronization". Unlike other chaotic synchronization schemes, which are based on ordinary differential equations(or difference equations), our impulsive synchronization approach is based on the recently developed mathematical theory of impulsive differential equations. Although impulsive synchronization appears to be intuitively possible, no theoretical analysis had been made prior our invention. We have just published a rigorous theoretical foundation of our invention and have presented experimental confirmation on the impulsive synchronization of two Chua's oscillators. Based on our impulsive synchronization scheme, the bandwidth of the transmitted synchronization signals can be reduced by at lease 30,000 times compared to other state-of-the-art continuous chaotic synchronization schemes. The channel bandwidth problem which had haunted many previous synchronization schemes has now been successfully solved because our impulsive synchronization signals are transmitted digitally. Our chaotic impulsive synchronization scheme also makes it possible for a complete digital implementation of the baseband chaotic components for both transmitters and receivers.
Our research on the above cited chaotic impulsive synchronization scheme has led to the This advantage is particularly important for mobile stations in wireless environments.
Our future research will exploit our above cited inventions to other applications. We will also conduct even more extensive computer simulations under more realistic and noisy environments.
